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FIELD OF THE INVENTION 
[0001] The present invention relates generally to digital still cameras, and more 
particularly to a modeless digital still camera that does not require any mode switching 
between image capture and image playback functions. 

BACKGROUND OF THE INVENTION 
[0002] Instead of exposing photosensitive film that must be developed in a 
photographic laboratory, electronic or digital cameras use an electronic image sensor 
array, such as a CCD (Charge-Coupled Device) array, to capture an image focused on 
the array by a lens assembly by generating electronic image data from the image 
sensor array and storing the image data in an electronic storage medium. 
Consequently, it is possible for the operator to view a captured image Immediately after 
the image data is created. 

[0003] As a result of this capability, most digital cameras on the market Include a 
color LCD (liquid crystal display) device, usually integrated into the back of the camera 
body. In addition to viewing stored images, the LCD is used to "frame" images for 
capture, similar to the viewfinder in a conventional photographic film camera. In fact, 
while most present day digital cameras include a conventional viewfinder, many if not 
most digital camera operators use the camera's LCD to compose images for capture. 
To view such images, the digital camera converts the image focused on the camera's 
image sensor device into electrical image data signals that are sent directly to the LCD. 
Such image data signals are sent to the LCD continuously and in rapid succession, 
such that the displayed image on the LCD appears as a live video image. Such a 
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display is typically known as a "live view" to denote that the image being displayed 
corresponds to the instantaneous images being received by the lens assembly. The 
user may capture a "live view" image by actuating the shutter button, which causes the 
image sensor device to generate electronic image data that is then stored in the 
camera's storage medium. 

[0004] Typically, the image captured and stored is temporarily displayed on the 
LCD for a few moments immediately after capture, subsequent to which the display 
returns to "live view" to enable the user to compose another picture. If the user wishes 
to review or study the image just captured, or show the captured image to others, it is 
necessary with prior art digital cameras to switch the camera from a "record" or image 
capture mode to a "playback" or stored picture display mode. This is usually 
accomplished either by rotating a function dial on the camera body from a "record" 
position to a "playback" position, or by moving a function switch between analogous 
positions. 

[0005] Thus, a user taking a series of pictures who desires to review image 
capture results is required to switch the mode of the digital camera between "record" 
and "playback" each time that an image is captured and stored. This is a significant 
shortcoming in the art. This further presents a source of confusion and frustration to the 
user in a number of circumstances. The user who forgets to switch the camera back to 
record mode after having viewed a stored image will be unable to capture a desired 
image by pressing the shutter button, thereby possibly completely losing the opportunity 
to capture a fleeting image. Similarly, the user viewing the temporary display of a 
captured image is frustrated when the LCD reverts to live view, should the user wish to 
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continue viewing the last captured image. Further, because conventional photographic 
film cameras do not have the capability of viewing photos, such cameras are always in 
a "capture" mode and camera users are conditioned to expect the same behavior from 
digital cameras. Because of this the different switchable modes of a digital camera may 
confuse many users. 

[0006] Prior art attempts to solve such problems are known. U.S. Patent No. 
6,137,534 discloses the provision of an automatic "instant review" mode whereby a last 
captured image in an image capture device is displayed in a "screennail" format 
immediately after capture, while image processing is still being carried out. However, it 
is necessary for the user to consciously switch to this mode, and the user still must 
switch back to a "live mode" in order to continue taking pictures. U.S. Patent No. 
6,184,930 discloses a two-level push button switch for carrying out a first switching 
operation to capture and store a displayed image in memory, and a second switching 
operation for displaying the last stored image data. However, the image capture device 
still must be switched between image capture mode and playback mode to view other 
stored images, and the user is required to properly actuate the different levels of the 
push button in order to view a last captured image. 

[0007] There thus exists a need in the art for further improvements to digital 
cameras to eliminate the shortcomings mentioned. 

SUMMARY OF THE INVENTION 

[0008] The present invention eliminates the shortcomings in the prior art and 
provides a significant advance in the art, by providing a digital camera that does not 
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require any switching between different modes, sucii as between a record or capture 
mode and a playback or stored image viewing mode. According to the invention, the 
digital camera can always be a playbacl< state and a user is able to obtain a live view 
and capture an image simply by pressing the shutter button at any time. After the 
image has been captured, it is displayed automatically and Indefinitely on the display 
device of the camera. The user may continue to view the last captured image, or may 
scroll through other stored images for display. 

[0009] Specifically, according to one preferred embodiment, the present 
invention provides an electronic imaging apparatus including an image sensor device 
responsive to light focused on said image sensor device from an object to be imaged, 
for converting focused light into image data; a storage medium for storing selected 
image data from the image sensor device and data related to stored images; a display 
for displaying images and related data from the storage medium and images from the 
image sensor device; a touch-sensitive shutter button producing a touch signal in 
response to the touching of a user's finger on the button, and producing an actuation 
signal upon actuation of the button by a user; and a processor responsive to the touch 
signal to cause the display to display an image from the image sensor device, 
responsive to the actuation signal to cause image data from the image sensor device to 
be stored in the storage medium, and responsive to the absence of the touch signal to 
cause the display to display an image and/or related data from the storage medium. 

[0010] According to another aspect, the invention provides a method of 
operating an electronic imaging apparatus having a display capable of being selectively 
deactivated, comprising the steps of providing a touch-sensitive shutter button 
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responsive to contact of a user's finger thereon for producing a touch signal; displaying 
on the display an instantaneous image from an image sensor in response to the touch 
signal; and displaying data from a storage medium of the apparatus in the absence of 
the touch signal when the display is activated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a block diagram of a modeless digital still camera according to 
a preferred embodiment of the Invention; 

[0012] FIG. 2 is a flow diagram of one method of operation of a digital still 
camera according to the invention; and 

[0013] FIG. 3 is a flow diagram of a method of operation of a digital still camera 
according to an alternate embodiment of the invention including a viewfinder sensor. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0014] Fig. 1 is a block diagram of the components of a modeless digital camera 
100 according to one preferred embodiment of the invention. The camera 100 includes 
a processor 102, such as a microprocessor , CPU or similar device capable of 
executing mathematical or logic operations on data in response to program instructions. 
The camera further includes an image sensor array 104, such as a CCD (charge- 
coupled device) array or equivalent image sensing device; a lens assembly 106 for 
focusing light reflected from a scene or object of interest onto the image plane of the 
image sensor array 104; a display 110 such as an LCD or similar type display; a storage 
medium 108 such as flash memory, RAM, a memory stick, or similar solid state memory 
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for storing image data from the image sensor device, as well as secondary data relating 
to stored images. 

[0015] The camera 100 further includes one or more system navigation buttons 
114, such as arrow buttons, scrolling buttons, select buttons, etc. for selecting and using 
the various functional capabilities of the camera, and a power on/off button 1 1 6. The 
camera 100 according to the invention further includes a touch-sensitive shutter button 
112, and optionally includes a viewfinder sensor 118. 

[0016] According to the invention, the digital camera 100 does not require 
switching between modes of operation, but is always capable of capturing an image and 
is always capable of displaying stored images. According to the invention, the touch- 
sensitive shutter button 112 is sensitive to the touch (as opposed to the actuation by 
pressing) of a user's finger such that the button sends a touch signal to the processor 
when a user touches her finger to the shutter button. When the processor receives this 
signal, it causes the display 1 10 to display a live view of the scene being projected 
through the lens assembly 106 onto the image sensor array 104. The user observes 
the live view to compose a picture for capture, while touching the shutter button 112. 
When the user desires to capture an image, the user presses the shutter button 1 12 as 
in the prior art to cause image data from the image sensor an-ay to be processed by the 
processor and stored in the storage medium 108. 

[0017] In the absence of the touch signal, the processor causes the display 
device 1 1 0 to display the last stored image. The processor is responsive to the 
actuation of the navigational buttons 1 14 to enable the user to scroll through stored 
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images in the storage medium 108 for display on the display device 110, and also to 
enable the user to edit, modify or otherwise manipulate stored images as desired. 

[0018] Fig. 2 illustrates one example of the operation of the digital camera 
according to the present invention. At step S201 the user turns on the power to the 
camera by pressing the power on/off button 116. At step S202, upon power up the 
camera displays the last captured image as stored in the storage medium. At S203 the 
processor is responsive to actuation of various system navigation buttons to scroll, 
display or edit stored images, or display various menus as desired by the user. If the 
navigation buttons are not actuated, the processor at step S204 detects whether a 
user's finger is touching the shutter button, by determining whether a touch signal is 
being received from the touch-sensitive shutter button 112. If not, the processor 
remains ready to respond to user actuation of the system navigation buttons. 

[0019] If the processor detects the presence of the user's finger on the shutter 
button at S204, the processor at S205 causes a "live view" of the image being focused 
onto the image sensor array 104 to be displayed on the display device 110. The 
processor at S206 then detects whether the user has actuated the shutter button by 
pressing it down. If not, at S208 the processor detects whether the user is still touching 
the shutter button. If so, the processor continues to detect whether the shutter button 
has been actuated by the user. If at S208 it is determined that the user is no longer 
touching the shutter button, the processor again causes the display to return to the last 
captured image at S202, and the processor continues to be responsive to the navigation 
buttons and to the touching of the shutter button. 
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[0020] When the processor detects at S206 that the user has actuated the 
shutter button, at S207 the processor causes the image data being produced by the 
image sensor array to be processed and stored in the storage medium 108. The 
processor then causes the image data just stored to be sent to the display 1 10 for 
display of the image represented by the data, at S202. 

[0021] In this way, it will be appreciated that the modeless digital camera 
according to the invention always can be ready to capture and store an image, and at 
the same time always be essentially in a "playback" state whereby the user is able to 
view immediately and indefinitely all captured images. 

[0022] According to the invention, the display optionally may be turned off using 
a navigation button to conserve battery power. In this regard, many digital cameras 
provide a conventional optical viewfinder for framing images in addition to an LCD, 
since continuous use of the LCD consumes a large amount of battery power. According 
to an alternate embodiment of the invention, a viewfinder sensor 1 18 is provided to 
detect the presence of a user's eye in the viewfinder. As shown in Fig. 3, after power 
up (S201 ) the processor detects whether a viewfinder sensor signal is received (S301 ) 
indicating that the user has placed her eye adjacent to the viewfinder on the camera. If 
so, the processor at S302 turns off power to the display 1 10 to conserve battery power. 
The processor continues to monitor the presence of the user's eye in the viewfinder at 
S303. When the user removes her eye from the viewfinder, at S304 the processor 
again turns on the display, and subsequently continues to monitor for receipt of the 
viewfinder sensor signal at S301 . 



